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ELECTRONIC PROCESSING SYSTEM 
The present invention concerns an electronic data 
processing system for "facilitating the simultaneous" 

4 

management of Assets and Liabilities. 

Financial markets are now extremely sophisticated as it 
■• is-pos-&ible for individuals -and- eempanies- to hold as-sets-- 
selected from a wide range of financial products the 
value of which can vary from day to day. The present 
invention concerns itself with those Assets the values = 
of which are determined by movements in a Price Index. 
. In. this .specification. such assets. are .always writtea..with._. . 
a capital "A". 

In this specification a Price Index is an index of prices 
where such prices are linked to the price of a commodity, 
share or any other type of asset or any index of prices 
of or derivative on such assets or a combination thereof. 
An example of a Price Index is one linked to a Stock 
Exchange Equity Index such as one based on the total 
stock market return including dividends, it will be 
appreciated that as well as there being an almost 
limitless number of Price Index links, the exposure to 
the Price Index of an Asset linked to that particular 
Price Index is capable of variation, for example being 



more or less than 100% of the appropriate Price Index 
movement (this is known as the Gearing to the Price 
Index) and such Gearing might" als^ be applied to Pri^^ 
Index movements above and/or below certain percentage 
levels . 
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The present invention concerns itself with these- 
Liabilities ^ that comprise one or more loans whose 
repayments to the lender can generate Assets. 

The present invention is particularly concerned with the 
problems which arise if it is wished to manage the. Wet.. 
Position. Net Position is defined as Liabilities less 
Assets or Assets less Liabilities. Liabil*ities less 
Assets is hereinafter called Net Liabilities. 

The daily or even more frequent management of such Net 
Positions can prove to be both onerous and difficult, 
particularly for relatively unskilled administrative 
staff. 



In contrast the operation of standard repayment loans is 
well known. Thus an initial capital sum advanced to the 
borrower is repaid over a period of years by regular 
payments which are used firstly to meet interest charges 



and secondly to make reductions in the initial capital 
siam. A relatively low grade clerical worker can process 
the requirements of such loans with ease. 



Thus the main transactions under a standard repayment 
mortgage can be set out as follows:- , 



Firstly, the lender innakes a mortgage loan to a borrower. 
This is the initial Capital Balance Outstanding and also 
the initial Redemption Amount. -The Capital Balance 
Outstanding is the amount of the loan at any time upon 
which interest accrues-. The Redemption Amount is the. sum 
necessary to be paid by the Borrower to the Lender at any 
time to discharge all and any remaining liability under 
the mortgage excluding any redemption penalties or unpaid 
accrued interest. 

Secondly the borrower at regular intervals pays interest 
based upon the Capital Balance Outstanding and the period 
since it was last paid. Borrower payments made in excess 
of the interest due are called Capital Payments and are 
used to repay part of the loan so that both the Capital 
Balance Outstanding and the Redemption Amount are reduced 
at each payment. Clearly the Capital Balance Outstanding 
and Redemption Amount are always identical excluding any 
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redemption penalties and unpaid interest due. The above 
steps are repeated over the duration of the loan until 
the Redemption Amount is reduced to zero. 

It will be appreciated that the lender may make further 
advances to the borjijower before the Redemption Amount is 
redUGed-^o-zear-o-so-fchat the Ca=pi=feal Balance Outstanding^ 
and the Redemption Amount will be increased by the amount 
of the further advance. 

■" • • - _ 

Although standard repayment mortgages are normally paid 

on..a_r^gua.ar jnonthly. basis, it . is„of cpwrse ..ppssible. for_ 

the borrower to make interest/capital payments on a 
regular and/or ad hoc basis. Finally the amount due from 
the borrower to the lender upon early redemption, in the 
absence of any other penalty charges is the Redemption 
Amount plus any outstanding interest due but not paid. 

However it must be appreciated that any of the above 
procedures are relatively simple as any system dealing 
with such a mortgage is only concerned with the liability 
situation. 

It has long been appreciated that the performance of the 
stock markets (as one example of a basis for a Price 
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Index) has historically been better than interest based 
assets such as deposits or bonds. Thus meeting a 
Liability by utilising repayments partly or wholly linked 
to an appropriate Price Index is likely to*give long term 
benefits. Such a loan will be referred to as an Index 
Loan which may be offered ^ to interested borrowers. 
— However, crea^i-ng-^^ exposure to a Price Index on a reguiar- 
basis, as required for Index Loans, would raise a complex 
set of problems in a market such as the mortgage market 
whete :the Net Position has always to be taken- into 
account. For example in the mortgage market lenders 
issAie.in the -UK. some 1.5. million, mortgages a year with 
a total value of approximately £1,450,000,000. Thus the 
handling on such a scale of Net Liabilities linked to 
Price Index movements which are potentially volatile can 
cause major problems to administrators and managing ones 
Net Position would also be beyond the capability of all 
but the most financially sophisticated borrowers. m 
particular it is important that the clerical staff 
administrating such Index Loans can readily compare the 
necessary balance between Liabilities and Assets and also 
make alterations to the investment profiles such as 
changes of Price Index. The only practical manner in 
which this can be achieved is through the development of 
25 a new dedicated computer system. 
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In one aspect the present invention provides a computer 
system for managing Net Position, Assets and Liabilities, 
the system comprising: 

an input unit, a memory unit, a display unit and a 
dijgital processing unit, wherein said memory unit 
includes: • — — . .„ 

f 

a liability file having a plurality of storage areas for 
storing- t-he- amounts . of - -a plurality of I*iabilitie-s-r in- 
response to user input; 

a liability interest rate file having a plurality of 
areas for storing in response to user input present and, 
if different, past interest rates applicable to said 
Liabilities; 

an accrued interest file having a plurality of storage 
areas for storing data relating to the amounts of 
interest accrued on each of said Liabilities; 

a paid interest file having a plurality of storage areas 
for storing data relating to cunounts and dates of any 
interest paid in respect of individual ones of said 
Liabilities ; 
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a payment file having a plurality of storage areas for 
storing data relating to payments made that create 
exposure to a Price Index, each payment being related to 
one of said Liabilities/ 

a Price Ind^x file having a plurality of storage areas 

■.f-o^-.«.t..r.ing-An .respon^eLto«u^.e^...input data i-dentifyi.ng:«... . 
at least one Price Index; 

4 

■ -a Price . index exposure- file .having a: plurality of storage.....,-, 
areas for storing user input data defining the degree of 
exposure of a. payment. to .a selected Price index; 

a Price Index priJ:e file having a plurality of storage 
areas for storing in response to user input the data 
relating to the historic prices of the or each one of 
said Price Indices stored in said Price index file; 

a Price Index transactions file having a plurality of 
storage areas for. storing data relating to the amount of 
transactions that create or reduce exposure to any Price 
index where such transactions are in respect of a 
particular one of said Liabilities, the date of the 
trans action ; and 
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a Review Basis file having a plurality of storage areas 
for storing in response to user input data defining. the 
assumptions made with regard to the future performance 
of the or each of said Price Indices; and 
wherein said digital processing unit comprises first 
processing means for calculating the total amount of each 
Liabild^ty =€rom data-^&tored- iflr^ sarid liability^ file ^ n=v.«,« .. 

second processor means for calculating accrued interest 
for • each Ldarbi-lity from data stored, in- said, accrued 
interest file; 



third processor means for calculating the value of 
transaction linked to a Price Index and associated with 
a Liability in response to data stored in said Price 
Index price file and said Price Index transactions file; 

fourth processor means for calculating for each Liability 
the actual Net Liability from data stored in said 
Liability file said accrued interest file, said paid 
interest file, said payment file and said Price Index 
transaction file; 

fifth processor means for reading in response to an 
output command entered through said input unit, data 



5 



* 



9 

generated by said fourth processor means; and 

sixth processor means for generating in response to an 
output command a display of the Net Liability situation 
of a selected Liability and its associated Assets. 



- - — ■ ^^■^^^-tf^-V-tm-pT^^^ readi-lr- 
understood an embodiment thereof will now be described 

by way Of example and with reference to the 'accompanying 
-10 -dlr^lJifi^s, "in wMlcm - _ 

- Figure l - shows a network- incorporkting an electronic. <iata- 
processing system according to the present invention; 
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Figure 2 is a block diagram of the hardware of an 
electronic data processing system in accordance with the 
present invention; 

Figure 3 is a table setting out software which can be 
used in the system of Figure 2; 

Figures '4A and 4B show example screens which in the 
present embodiment are generated by the electronic data 
processing system of Figures 1 and 2; and 
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Figures 5^ is a flow diagram of processing carried out in 
the system of Figure 1. 

t 

The embodiment to be described herein is directed to the 
management of Index Loans. 

i 

W±-t^h -reg^ani—to'^^the prese^t>-^inveHt-io-n:- and the embodime^it* 
shown in the accompanying drawings the data processing 
system is for the management of Index Loans such as 
mortgages c>n' a similar -basis- to repayment mortgages but - 
with the additional complication that the repayment of 
•the- Index -Loan is selectively linked to one. 03^ mpire „5rice 

Indices so that the Capital Balance Outstanding remains 

it 

the same until either redemption occurs or further 
advances are made or repayments of capital are laade . 
There is thus an increasing exposure to a Price Index 
generated by the positive payments made by the borrower. 
However, whilst with a standard repayment loan it is easy 
to predict funding requirements even given variable 
interest rates as these are always known in advance this 
is not possible with an Index Loan for reasons which will 
become apparent. 

As already stated with a standard repayment loan it is 
simple to calculate future requirements as interest rates 



are known in advance so that if there is an interest rate 
change it is simple to make the necesseury adjustments 
either to the term of the loan or to the necessary 
increased repayments required to meet increased interest 
changes or reduced payments to meet interest rate 
reductions . 



However, Price Index volatility is such that in order to 
set the terms of a new Index Loan it is necessary for 

"assumptions- t6 -be made- with regard to- future Price- Index 
movements for the Price Index links of Price Index 

• expos-ure -created by future .payments .made in respe,ct....of . 
the Index Loan in order to try and ensure that the 
Liabilities are likely to be met at the end of the 
proposed term of the loan, it will be appreciated that 
as forecasting of such Price Index movements is by no 
means an accurate science it is also important to be able 
to respond appropriately to the history of the movements 
of the Price Index used during any period of the loan if 
the Price Index changes have been either favourable or 
unfavourable. Once again it has to be emphasised that 
it is not possible for a normal worker to be able to 
respond in such a manner without a new dedicated computer 
system. 
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As will become apparent the effect of the linkage with 
the or each Price index can be considered as either 
affecting the interest payable or the Redemption Amount 
or a combination of both. The resulting overall effect 
will be the same, but because of the additional choice 
factor the management ojf the Net Liability situation 
remai-ns-veajy-eon^ie-x^-.^^. particulate-, the -e-f f ect of- -.tha. 
linkage of regular payouts to at least one Price Index 
means that due to the volatility involved it is very 
difficult-- for- both the - lender-^ - and • the borrower- to-, 
calculate at any one instant not just the current Net 
Liability... sit.uatioa but &l.sp. to .try . and. estimate_th^^^ 
progress of the Net Liability in the future. The present 
invention is also concerned wi^h providing a solution to 
this problem. 



Referring now to Figure 1 of the accompanying drawings 
this shows a main processor or server at 1 linked by 
appropriate lines such as a fast LAN to co-servers 2x, 
22/ 23, 24, ... 2„ and to processors 3i, Sa, Sj, 3^, ...3„. 
Naturally the provision of co-servers and additional 
processors will depend on the number of mortgages being 
administered. Associated with the main processor 1 are 
printers 4 for generating reports, letters and the like 
together with additional back up equipment 5. 
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External connections are generally indicated at 6 so that 
the main processor can communicate via data links 7 and 
8 to obtain interest rates and stock market information 
as well as the banking system to process regular payments 
such as direct debits. 

4 

T »=^5ener-exty rnal cormeTct ion" Wcfy- -ai'so include 'a-^onneet*©a-9=- 
for l:^nking the system to the Internet. 

• - J'inaiay i^e -ma±n- pi?©e-6ssor -cah' the '<»r 

more lender terminals lOx, IO2, IO3 io„ via the fast 

• LAN network-v . . 

It is of course possible for the fast LAN network to be 
replaced by the Internet. However, given the nature of 
the present invention security reasons however mean that 
it is likely that a non-public network will be preferred 
for organisations involved in the management of multiple 
individual Net Liability situations. 



Referring now to Figure 2 of the accompanying drawings 
this shows the main structure elements of the main searver 
1 and of a client terminal 10„ linked by a FAST LAN on 
TCP/P indicated at 11. The server 1 comprises a 
processor 12 such as a main frame computer. It has a 



main memory 13 having storage areas DBl to DB20 for 
storing an equivalent number of database files which will 
be described in greater detail hereinafter. Also 
provided in the main are storage areas for a plurality 
of routines Rl to Rll. The processor is provided with 
secondfiry storage in the form of a secondary memory 14 
-for-hoiding temporary files during operation. -The aervex.,. 
1 also includes a display 15 which is optional as the 
important displays will be those seen by users of the 
system atv^-for^' ex-ample, termrinals . 10^- - o ^ . .At 16 the 
server includes input devices 16 which can comprise one 
or more keypads-r iiiter faces for .reiCie^ivi^g inputs from one 
or more other networks and a reader such as a hand disc 
drive for receiving data from an appropriate storage 
medium such as a hard disc. 

Finally the server includes the appropriate interface 
circuit 17 by means of which it can communicate with the 
Network 11. Turning now to the terminal 10 this has a 
network interface 18 for enabling communication with the 
network 11, a central process 19 connected to a display 
20, at least one input device in the form of a key pad 
21 and main and secondary memories 22 and 23. The main 
memory 22 includes storage areas for storing a plurality 
of standard routines used by a clerical worker to call 
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up appropriate data from the main server so that the 
situation of any borrower can be displayed by the use of 
appropriate display driver circuitry shown at 23. 
Naturally the terminal caA be linked to a printer or 
other hard copy device. 
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--/Ther-e-wil-l-now be -g±-veH"-^mo:ee-.deta41ed description 
the databases DBl to DB20. As the present embodiment is 
for the management of Index Mortgages not all of these 
databases are -essenti-al if- the Liability - is. not- -a. 
mortgage. it will also be appreciated that many of the 
database , files are for user , input, and are . not . . .dette^ . 
specific . 

Thus database DBl comprises storage areas for storing 
a Personal Detail file in response to user input. Thus 
this database stores the necessary personal details of 
each borrower whose Net Liability position is being 
managed. The data stored in this database is input by 
the user via one of the input devices 16. The second 
database DB2 is optional and comprises storage areas for 
filing a Third Party Detail file which includes relevant 
third party details such as those relating to estate 
agents or solicitors associated with the Liability. 
Again this data is input by the user. Database DB 3 is 



a storage area which stores a Product file holding data 
which the fundamentals represents rules which govern each 
loan as these of course can be varied^ again at the 
user's choice. However the most important product rules 
can be summarised as follows: 

-JJiterest calculati£ia..mt.bQd*=^ _ 

♦ 

2) Redemption penalties. 

3) Terms of any special interest rate details. 

Database DB4 is again a storage area for storing a 
Mortgage Interest Rate file input by a user and 
representing the interest rates payable on each loan and 
the dates over which the interest rates payable on each 
loan and the date from which the interest rates were 
applicable. Once again this data is user specific. 

Database DBS is a storage area for storing a Payment 
Allocation file which holds data relating to the 
allocation of a payment made by a borrower between 
Capital, Interest and to one or more Price Indices 
together with the relevant dates at which the allocations 
were made and the amounts of the allocation. This data 



is initially user input but is also involved in routine 
R8 which will be described hereinafter. 



Database DB6 is a storage area for storing a Price Index 
Links file which holds details of each Price Index which 
is associated with a Liability together with the payment 
. type-.aEutvxeXevsant-.dates ... ^^nca. again-., the initia 1 date_ 
in user input. The date stored in database DB6 is used 
in routine R9 as will be described hereinafter. 

Database DB7 is a storage area which stores in response 
to user input a Price Index Prices file which holds the 
actual prices of the or each relevant Price Index and the 
da^es at which those prices applied. This data is also 
user input. 

Database DBS is a storage area for storing a Review Basis 
file in response to user input. This important file 
holds the assumptions of Price index movement under which 
the initial terms of the loan agreement were set as well 
as alterations to these assumptions made during the term 
of the loan. Thus the data comprises: 



) The outstanding term at the end of which the 
objective is that the Net Liability is less than or 



equal to zero. 
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2) The frequency of future Payments that will be 
exposed to a Price Index. 

3) The exposure amount of' Payments associated with 
.:-..r^;.-..each..;«:j:ii^^ tp ^..^sejected .Price Index.^ gix 

Indices . 

f 

4) ,..: The assumption of ...future .Price Index movements. 

5) The current Net Liability. 

Database DB9 is for storing a Price Index exposure file 
which stores in accordance with user exposure rules and 
the dates under which allocated amounts of Payments are 
allocated to a Price Index. The basic data is user input 
and is utilised in routine R9 to be described 
hereinafter. 

Database DBIO is a storage area for storing a Borrowings 
Transaction File representing the amounts of borrowings 
or loans and the dates when such borrowings or loans paid 
to each borrower. Such borrowing or loan is held under 
a Liability that has a unique code associated with it. 
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Database DBll is for storing data relating to regular 
payments by the borrower and involved both user input and 



routine R8. 



Database DB 12 is a storing area for storing an accrued 
interest file, the Accrued Interest being the interes,t 
which has- accrued -on-ea<3h.Liabil.itju^nd- includes penalty 
interest (if any) and the relevant dates. This file is 
used in routine R2 to be described hereinafter. 



Database DB13 is a storage area for storing data relating 
to 5aid Interest on each Liability which also includes 
the amouht and data of such Payments and is used in 
routine R2 to be described hereinafter. 

Database DB14 is a storage area for storing transaction 
details including the transaction amounts, dates and type 
of transaction in response to user input and also for use 
in routine 3 and in routine 10 which will be described 
hereinafter. Data can also be stored in this file from 
an externals source such as a bank into which payments 
have been made. Thus such payments can be entered via 
BAGS. 



Database DB15 is a storage area for storing a Price Index 
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Transactions file comprising data representing each Price 
Index transaction including the unit amount of the 
transaction, the data of the transaction and the Price 
Index involved. This data is used in routines R3 and R9. 
The term "unit amount" will be defined in the description 
of routine 3 . 

^ — %*«i..S.t., '.,.7., , 

^ Database DB16 is a storage area for storing a Corporate 
Transaction file. The presence of this database is 

optional -as .its contents represent, . fpr example,, 

commission payments to third parties and the dates of 
such payments. This data is user specific and is used 
in routine R7 to be described hereinafter. 

Database DB17 is a storage area for storing a Net 
Liability file the contents of which represents the Net 
Liability of each Liability managed by the system. The 
contents of this file are used in routines 1, 4 and 5 to 
be described hereinafter. 

Databases DB18, DB19 and DB2 0 are storage areas for 
storing a respective letter file, standard internal 
report file and a client statement file. Databases DB18 
and DB20 have user input and all three files are used in 
routine RH to be described hereinafter. 



It will be appreciated that it is possible to organise 
the databases just described in other ways by either 
amalgamation or subdivision. 

•4 

For example databases 11 and 14 could be amalgamated. 
Additionally it is only . for conven:^ence that database 
DB17.. exists as -this. . vxiLue -roan^j^eadily , be . , generat,ed.. OJX 
demand for display from data already present in databases 
DBl, DB14 and DB15. 



As will be described the data processing system of 
Figures 1 and 2 carries out in response to stored 
routines seven main process steps in response to data 
stored in the data bases shown in Figure ^: 

These processing steps are: 

1. Calculating Accrued Interest. 

2. Collecting Payments (automated for regular payments 
and manual for ad hoc payment) and allocating them 
as various types of transaction and making payments 
to the borrower. 

3. Generating transactions between the lender and 
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various third parties. These would include 
payments to funding sources, fees to packagers, 
conmission to brokers etc. Under an Index Loan 
there are, at" the lender's discretion, some 
possible additional payments, for example a 
comnjission based upon the value of the Assets. 

Switching the Price Index links either of current 
Price Index exposure or that which will be created 
- by -future payments . 

Carrying, out Reviews. This is the process of 
reviewing how the value of the Net Liability is 
proceeding against plan and whether any change up 
or down to the regular payment level is required. 
This is specific to an Index Loan. The purpose of 
Reviews is to help ensure that the Price Index 
exposure by future payments is set to the "best" 
level. In this case best means that according to 
the assumptions made the currently proposed future 
Price Index exposure amounts are within the 
tolerance levels of the required amount that the 
Review process calculates. A small part of this 
process is taken up with the interest element of 
any regular payments made by the borrower. This 



occurs with all mortgages and is a matter of 
comparing cumulative interest paid to cumulative 
accrued interest. The main part of the Review 
process is thus taken up' with determining what the 
theoretically required Price Index exposure per 
regular paypient is, on the current set of 

'I 

- assumptions. A ,r^=view^and-.possible change Qf„these..., 
assumptions is also part of the Review process and 
to compare the result to the current exposure 
amount and the acceptable tolerance- between the two. . 
as set out as part of the Review assumptions. 
Calculating th^ theoretical Price. Index exposure 
amount requires the calculation of an accumulation 
factor which will te defined hereinafter and which 
requires a future Price index growth assumption. 
The Review process may cause this assumption to be 
revised from time to time. Deducting the current 
value of Assets from the current Total Borrowings 
equals the Net Liability and the amount needed 
currently to redeem the Index Loan (excluding any 
outstanding unpaid interest and/or redemption 
penalties). The projected future value of the 
current value of Assets plus the accumulated value 
of future proposed Price index exposure amounts 
must between them at least equal the current 
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Liabilities if the Index Loan is to be repaid by a 
particular date. 

e/ Maintaining a database of Price Index movements 

7. Carrying out redemption checks. When the Net 
•^-^.LiaJaiiity .is., first, less ,,than. or equal to z^ero tl^^ 
system will create a warning flag and possibly 
automated Index Loans redemption processing. 

There will now be given a description of routines Rl to 
Rll which are invoked to carry out the above main process 
steps . 

Thus routine Rl is used to calculate Total Borrowings and 
is carried out whenever routines R2, R6, and R8 are to 
be run and when those items in routine 11 involve or 
require an up to date Total Borrowings number or a User 
requires such^ for example upon a request for this 
information, submitted by a client. 

The routine involves summing all transactions for a 
particular mortgage code that appears in DBIO (which 
means they are Borrowing transactions by definition) and 
summing all transactions of the Repaid Borrowing type 
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(whether such transactions arose from Ad Hoc Payments or 
^^gular Mortgage Payments) for the same mortgage that 
appear in DB14 in order to calculate thTrStiOBS^F^wings 
at the calculation date. 

,The result, and calculation date, is sent to DB17. This 
routine .is-similaE -to Sll. ia J3ia,gr.^,.5 , . 

Note that Repaid Borrowing transactions in DB14 Ire held 
as opposite...sign..tp:the Borrcwiag transactions in ..JJB.IQ... . 

Routine R2 is. carried out according to the user defined 
product rules stored in database DBS as to when changes 
to To€al Borrowing affects the accrual of interest due 
from the borrower and is also required whenever routine 
3 is to be run and the payment processed by it is to 
include an element for DB 13 or routine R6 is to be run 
or a User requires the information. 

The routine determines the Accrued Interest for a 
particular Index Loan since the routine was last run. 
It will be necessary to subdivide this period if the 
interest accrual rate and/or the Total Borrowings upon 
which interest accrues changed during the period. The 
routine will determine such sub-periods using the rules 
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of DB3 and the data in DB4 and DBIO^ collecting also the 
appropriate interest rate(s) from DB4 and applying them 
according to the rules of DB3 to the applicable Total 
Borrowing collected from DB17 for the relevant sub- 
5 period. 

The i^sult^f or each sub-period,, and the sub-period's 
calculation date is sent to DB12. 

.10 Routine R3 is carried out either when a User instructs 

the system that a Payment (Regular Mortgage Payment or 
Ad Hoc Payment) has been received or that a Positive 
Advance is to be made or when the system has been 
scheduled that a Regular Mortgage Payment is due. « In 

15 this case it is assumed that if such a scheduled due 

payment does not occur then routine RIO will pick this 
up and create the necessary opposite payment 
transaction(s) to neutralise the results of this routine. 
It is alternatively possible to set the system so that 

20 this routine is only activated for scheduled due payments 

once routine 10 has confirmed their receipt. 

The routine involves allocating any Payments made or 
falling due since the last time it was run between 
25 Interest (to become Paid Interest), Capital (Repaid 
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Borrowing) and Index (to contribute to Price Index Value) 
according to the rules contained in DB3. For example if 
Accrued Interest exceeds Paid interest does any 
particular type of payment have to have any specific 
allocation that would override the normal allocation 
rules of DB5. The rules in DB3 may require data from, 
database- DB*2-&-43-be.--fee-summed-as -part of -the rou^t-ine. 
as already noted. Any Index amounts will be converted 
by the routine into units of specific Price Indices 
•according -±0 ^he- relevant-Prdee Index^ links -that apply .;• 
from DB6 and Price Index exposure rules of DB9, dividing 
the result by the relevant Price Index price from DJ3.7. iA 
order to arrive at the Unit Amount. 

For Positive Advances (PA) the routine will execute the 
payment according to User input, either to the client by 
cheque or direct via the banking system and database 
update DB14 with this information or apply it as a Repaid 
Borrowing and update DB15 with this information. This 
updating will comprise a negative unit transaction for 
one or more Prices Indices where the sum of each unit 
transaction when each is first multiplied by the relevant 
price of the Price Index equals the payment amount. 



interest result, and calculation date, is sent to 



data DB13. 



The Interest and Capital" results, and calculation date, 
are sent to database DB14, * 

The Price Index unit amount ^ results, and calculation 
date-y is sent. to. database DB15 

Routine R4 is carried out when routines R6 to R8 are to 
, be . run^ It also may be used in routines R7,. R9 and RIL. 
or at the request of the User. 

The routine sums all unit transactions in database DB15 
separately for each Price Index, multiplies each such sum 
by the price of the relevant Price Index for the 
calculation date from database DB7 and sums the results. 

The result, and calculation date, is sent to database 
DB17 with opposite sign to that with which Total 
Borrowings (TB) are sent to database DB17 under routine 
R18. 

Routine R5 is used to calculate Liabilities other than 
Total Borrowing and is carried out if routine R6 is to 
be run or according to a User defined schedule or rules - 
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Database DB17 will already contain Total Borrowings as 
a result of routine! and Price Index Value from routine 
4 as at the date this routine is working to.* This 
routine calculates final items that routine R6 will 
require, namely any. Redemption Penalties and any 
Outstanding Interest. 



, B M- ••••• * 
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Redemption tf'enalties are calculated by the routine based 
upon the rules in database .DB3 and .are „. simply - thos6 
• amounts defined* 'in the product code that apply at any 
given date to the Borrowings data from database DB17 if • 
Total Borrowings are to be repaid in part or in whole. 

Outstanding interest is calculated as the Accrued 
interest less Paid Interest (summed from databases DB12 
& 13 respectively to the same date this routine is using ' 
and in accordance with the rules in database DBS if these 
apply) . 

The results, and calculation date, is sent to update 
database DB17. 

Routine R6 is carried out according to a User defined 
schedule or rules, or upon User request. 
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Thus the variables are defined as follows: 
tTB = Total Borrowings (cumulative) at time t 

Total Borrowings comprise Borrowings (any sums lent by the lender to the borrower, that are not 
drawn against the Index Bonus and thus create an interest due and capital repayment liability upon the 
borrower), less any Repaid Borrowing (any sum paid by the borrower to the lender that the borrower 
elects to be used to repay sums lent) 

tB = Borrowings, if any, made at time t by the lender 

tRB = A Repaid Borrowing, if any, made at time t by ffae borrower. A Repaid Borrowing can be 
made either as part of a Regular Mortgage Payment or as part of an Ad Hoc Payment 

iTB =Z£B-iRB ' " — 

f 

tRB2 = A Repaid Borrowing, if any, made at time t by the borrower that was part of an Ad Hoc 
Payment 



t 



tTB2 =2iBMRB2 

tRA = Redemption Amount at time t . " 

tRA =tTB-tJB 

JB = Index Bonus at time t summed for all Price Indices ' 

tIBj = Index Bonus at time t arising from Price Index j only 
X t-i t 
^mS ''^'^^•''''^^'kiJ +krNT)} + {iAHNAjx tPl^/fP]^-- iPAjx tPIj/iP]^-i } 

tINT = interest rate % that applies to the mortgage at time t so that it is the rate used in the calculation 
of mterest due between the periods t-l and t For definition purposes let this rate be defined as an APR 
(Annual Percentage Rate which is a standardised annual rate) 

FP = the frequency of or time period between Regular Mortgage Payment (so FP = 12 implies 
monthly, 1 = annual etc). For simplicity it has been assumed that all such regular mortgage payments 
are mdeed paid, each in arrears at the end of each such period, and that all other Ad Hoc Payments, 
Borrowings and Advances are also only made at such times, as are any interest rate changes. Time t is 
defined as the time when t of these periods have fiilly elapsed 
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tRMP - Regular Mortgage Payment amount due at time t, a payment made by the borrower to the 
lender that is mtended to be made regularly and, whilst conditions or Review assumptions do not 
change the total amount of each such payment is unchanged. There is no unique formulae or method 
for determmmg the level of Regular Mortgage Payment; indeed they could possibly be set to zero One 
possible formulaic definition is as follows: v^uc 

tRMP =tI + tCA 

tl - the Interest Cost Element of the Regular Mortgage Payment due at time t 
J ={ Kl+tINT)A(i/FP)]-i }xnTB 
tBUB =tCA + tAHRB * 

I 



\CA - the Capitol Amount paid at time t summed for all Price Indices, this is the element of tRMP 
that is not required to cover mterest due at that time. This amount constitutes a Repaid Borrowing. 

Thereis bo unique formula or definition for this amount; it is simply the excess of the payment over the^ 

Z^rn?.?!^? *^T^*^ ™ '^^^ ^ ti^e t is that the Capital 

Amount of all remauung (N-t) x FP Regular Mortgage Payments will reduce current Total BorrowSgs 

hr-t^r"* ^^^^ff'^^^y projected Index Bonus amount at the end of the N x FP period 
thenthe formula to determine the nextrequired Capital-Amount (wCA) is as foUows: - 

mC A = tCA X ( 1+ «INT ) + ^-iIA - JA + [for t>^] U^jm - JNT) x mTC A 



t-l X 



where oIA=oCA=0 and t-iTCA = 2 2 jCAj 



Note that It ^ possible that there is no N. or the lender is expecting the borrower to find some or all of 
tiie Redemption Amount proceeds after N years firom another source, in which case another method or 

«nTV^f!Tf ''P''"^ ^ ^^^^ borrower or the lender, is used to detennme the amounts tCA 
ano/or tAHNA that are either requu-ed, appropriate or recommended. 

JR = Index Repaid amount at time t, the accumulated value at time t of all Index Amounts OA) due 



t 

tIR =2 



2 2 {ilAjXtPIi / iPIj} + {jAHNAiXtPIj / jP]^-} - {iPAjxJP]^- / jPIj} 

t«IA = (tTB2 - tIR X [(1 + iG ) (N X FP - 1)] ) / S(m) 
N = planned mortgage term (in years) 
S(N4) = { [(1 +iG)'^(NxFP-t)]-l } /,G 



tG - Price Index link growth rate % (applying to the period I/FP) assumed by the lender at time t 
as applying on average to all the Price Indices that a borrower has selected or may select in the future 

Reviews will aflfect i+JA (as before) and will thus feed into i+iRMP via i+iCA 

PI = k Price Index . 

Plj * = Price Lijdex j 

tPIj = the level of Price Index j at time t 

Advances comprise: 

^ a) Positive Advances which are any sums lent by the lender to the borrower that the borrower 
elects to be drawn against (i.e. deducted from) the Index Bonus, less 
b) Negative Advances which are any sums paid by the borrower to' the lender to increase the Index 
Bonus amount that were made as all or part of an Ad Hoc Payment (i.e. excluding the effect any 
Regular Mortgage Payments have on the Index Bonus amount) < 

tPA = a Positive Advance, if any, made by the lender to the borrower at time t summed for all Price 
Indices • v u.,.. - 

tPAj = the element of a Positive Advance made at time t that is exposed to Price Index j 

tAHP = Ad Hoc Payment amount paid at time t by tiie.borrower 

tAHP =tAHRB+tAHNA 
f 

tAHRB= Ad Hoc Repaid Borrowing, the element of the Ad Hoc Payment paid at time t that is allocated 
to a Repaid Borrowing by the borrower 

tAHNA= Ad Hoc Negative Advance, the element of the Ad Hoc Payment paid at time t that is allocated 
to a Negative Advance by the borrower summed for all Price Indices 

tAHNA,= the element of an Ad Hoc Negative Advance fliat is exposed to Price Index j 
tA =tPA-tAHNA 

tAHNA= tAHNAi + tAHNA^ + . . . tAHNAx where tAHNA| is that part of tAHNA that is exposed to 
Price Index j 

tIA = tIAi + tIAz + . . . +tIAx where tlAj is that part of tIA that is exposed to Price Index j 
tCA = tCAi + tCAa + ... +tCAx where tCAj is that part of tCA tiiat is exposed to Price Index j 
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X = the number of Price Indices 



Ignoring any redemption penalties or unpaid interest due, 
the-Hedemption- Amount -a-b- time -t- = tTB — ^IR. . . 

It will be appreciated that this formula includes the 
effect of Positive Advances made by the lender to the 
borrower which are drawn against the Index Repaid. To 
exclude the effect of these advances the last term of the 
equation is to be omitted. 

It is possible that tIA may be determined at the 
discretion of the lender or the borrower and that the 
Index Repayment Mortgage need not have a planned end 
dp.te. 

It may be required to calculate the equivalent interest 
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rate applying to a Repayment Mortgage that would have 
produced the same Redemption Amount as under a particular 
Index Repayment Mortgage. 

There are a number of ways that such an equivalent 
interest rate may be defined by any User of the system, 
for example as the overall average interest rate. Taking 
this example for any Index Repayment Mortgage and an tIR 
result at time t, one can calculate the rate of interest, 

. P?13*..Aj!^....tINTM)^ that for a standard repayment mortgage* 
with the same Borrowings, Repaid Borrowings, Negative and 

positive Advances, and the same Regular Mortgage Payments 
as happened under the particular Index Repayment 
Mortgage, would have produced the same Redemption Amount 
(the amount needed to be paid by the borrower in order 
to redeem the mortgage in full at this time ignoring any 
redemption penalties or unpaid due interest). 

The computer system will calculate tINTADJ according to 
the bespoke code for that User. The first step would be 
to determine what tRA (the Redemption Amount at time t 
under a standard repayment mortgage) would be using the 
same Borrowings, Repaid Borrowings, Negative and Positive 
Advances, Regular Mortgage Payments and Interest Rate as 
for the Index Repayment Mortgage. 
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If tRA, on the assumptions of the previous paragraph, is 

greater than (^TB- ^IR) then the Price Index links 

sej.ec ted have, overall, reduced, the borrowers cost , pf 

borrowing. To find the equivalent overall repayment 

* 

mortgage interest rate the processor can solve the above 
equation .by....replacing ^INT with l-NT and solving for iiJT. 
so that the right hand side equals tTB - tIR. 



It will accordingly be appreciated that in order to carry 
out the above functions the computer system of Figure 1 
will carry out the following processing steps which are 
set out in the flow diagram of Figure 5 which represents 
the main processing normally carried out daily, at a time 



t. 



Thus Figure 5 of the accompanying drawings is a flow 
diagram of the main daily operations carried out by the 
processing system of Figures 1 and 2. 

In step SIO a check is made to determine whether or not 
an initial Borrowing, further Borrowing and/or Repaid 
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Borrowing has been made since the last processing. 
Naturally if the initial Borrowing has just been made the 
other values will be zero. 

If the answer to this step is YES database DBIO and DB17 

is updated in step Sll. Step S12 follows the two 

i 

previous steps and in this step database DB14'is checked 
to see if positive or negative advances have been made 
since the last processing. Again if this is the first 
prpj::es sins the answer will" always be NO but if the answer 
is YES databases DB14 and DB15 are updated in step S13. 
In step 814 J:he values of t-iTB^ ^TB, t.iIP, tlNT, t-iAI, t- 
iIA, tAHNA and tPA are collected from the appropriate 
databases and in step S15 tAI is calculated using the 
appropriate formula and added to database DB12. t-iIP is 
the total interest paid by time t-1 and t-iAI is the total 
accrued interest at time t-1. 

Step S16 represents the Payment Collection routine and 
in it a check is made if a regular payment has been made 
since the last processing. If the answer is YES ^X'P is 
deducted and allocated to database DB13 in Step 17 and 
the excess allocated to the databases DB14 and DB15 in 
Step S18. AI equals the accrued interest. Within preset 
tolerances AI should equal IP. In step S19 all lA, Price 
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Index prices, ^IP and ^AI are collected from the 
appropriate databases so that the system can calculate 
tIR in step~S2Cr." in step~S20 tlg-is calculated using the" 
Index Amount lA, any positive or negative advances which^ 
have been made and the Price Index PI prices from which 
tTB - tiR is calculated and database 31 updated. 

In step S21 the system checks if the first calculated tIR 
is equal or not to ^TB + ^AI - ^IP as held in databases 21 
and 28 and if the answer is YES. step S22 ..initiates, an 
auto redemption process. if the answer is NO step S23 
collects tG as part of the already described Review 
process and in step S24 the system calculates average 
historical ^INT, average historical and ^erage 

historical PI prices using values from the appropriate 
databases. Step S25 continues the Review process so as 
to set tG and updates database DBS in step S26. 

In step S27 the system calculates S„_t and its value is 
used in step S28 to calculate an initial value for t«IA 
and the value so generated is used to check if t+iIA = tIA 
in step S29. If the answer is NO the Review process is 
used to set a revised t+iIA and databases DBS and DB6 are 
updated in step S30. If the answer to step 829 is YES 
or NO step S31 checks if ^IP = tAl. if the answer to 
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this step is NO step S32 initiates a Review process to 
set a revised t+il which is stored in database 22 in step 
S33. Step S34 sets t+iRMP using the previously calculated 
t+iIA and t+il. < 

Step S35 checks if any automatic switching of Price 
Indices is to be carried out. If a switch is required 
the appropriate databases DBG, DB9 and DB15 are updated 
for the next cycle. 

It will be appreciated that the above described system 
keeps separate the Capital Balance Outstanding and the 
Redemption Amount. However, it is also entirely possible 
for the system described with minor changes to calculate 
the requirements of an Index Repayment mortgage when the 
Capital Balance Outstanding is reduced by part of each 
payment made by the borrower. As in the previous 
embodiment the variables to be calculated will now be 
defined. 



tTB = Total Borrowings (cumulative) at time t 
Total Borrowings comprise Borrowings (any sums lent by 
the lender to the borrower^ that are not drawn against 
the Index Bonus and thus create an Interest due and 
capital repayment liability upon the borrower), less any 
Repaid Borrowing (any sum ^paid by the borrower to the 
lender that.. the -borrower -elects, to be used to repay , sums 
lent) 

tB =• . -Borrowings, if -any/, made .at ..t.ime. t . by the 
lender 

tRB = A Repaid Borrowing^ if any, made at time t by 
the borrower. A Repaicf Borrowing can be made 
either as part of a Regular Mortgage Payment 
or as part of an Ad Hoc Payment 



tRB2 = A Repaid Borrowing, if any, made at time t by 
the borrower that . was part of an Ad Hoc 
Payment 



r 
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tRA = Redemption Amount at time t 

tRA =~ tTB - tIB ^ ...... . 

4 

5 = Index Bonus at time t summed for all Price Indices 

« 

tIBj = Index Bonus at time t arising from Price Index 
j only 

interest rate % that applies to the mortgage 
at time t so that it is the rate used in the 
calculation of interest due between the 
periods t-1 and t. For definition purposes let 
this rate be defined as an APR (Annual 
Percentage Rate which is a standardised annual 
rate) 

PP = the frequency of or time period between 
Regular Mortgage Payment (so FP = 12 implies 
monthly, 1 = annual etc). For simplicity it 
has been assumed that all such regular 
mortgage payments are indeed paid, each in 
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arrears at the end of each such period, and 
that all other Ad Hoc Payments, Borrowings and 
Advances are also only made at such times, as 
are any interest rate changes. Time t is 
defined as the time when t of these periods 
4 have fully elapsed 

tRMP = Regular Mortgage Payment amount due at time t, 
a payment made by the borrower to the lender 
- - that -is- intended, to he made, regularly and, 

whilst conditions or Review assumptions do not 
change the total amount of each such payment 
is unchanged. There is no unique formulae or 
metho'd for determining the level of Regular 
Mortgage Payment; indeed they could possibly 
be set to zero. One possible formulaic 
definition is as follows: 

JRMP =J + ,CA 

tl = the interest cost element of the Regular 
Mortgage Payment due at time t 

.1 = { [(1+,INT)A(1/FP)]-1 }x..,TB 



25 
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jRB = jCA + ,AHRB 

-if 

5 tCA = the Capital Amount paid at time t summed for 

all Price Indices, this is the element of t^MP 

- ...that is not. required to cover interest due at. 

that time* This amount constitutes a Repaid 

i 

Borrowing, 

10 . , 

There is no unique formula or definition for this eunount; 
it is simply the excess of the payment over the amount 
needed to meet the Interest Cost Element. However, if 
the objective at time t is that the Capital Amount of all 
15 remaining (N-t) x FP Regular Mortgage Payments will 

reduce current Total Borrowings to an amount that will 
exactly equal the projected Index Bonus amount at the end 
of the N X FP period, then the formula to determine the 
next required Capital Amount (t+iCA) is as follows: 

20 

t+iCA = tCAx(l+t.HiINT)+t+ilA-tIA+[fort>=2] (t+iINT--tINT)Xt.iTCA 

where qIA= qCA^O and ^^^TCA^ Z Z .CA. 

Note that it is possible that there is no N, or the 



lender is expecting the borrower to find some or all of 
the Redemption Amount proceeds after N years from another 
source^ in which case another method, or arbitrary 

4 

judgement upon the part of the borrower or the lender, 
is used to determine the amounts tCA and/or tAHNA that 
are either required, appropriate or recommended • 

tIR = Index Repaid amount at time t, the accumulated 
value at time t of all Index Amounts (tIA) due 
- -plus the - accumulated value of . all Ad Hoc 
Negative Advances paid less than the 
accumulated value of all Positive Advances 
taken 



t+iIA = (tTB2-tIRx[ (1 + tG)-^ (NxFP-t) ])/S,M_t, 
N = planned mortgage term (in years) 
S(N..) = { C(l+.G)^(NxFP-t)]-l }/,G 

tG = Price Index link growth rate % (applying to 
the period 1/FP) assumed by the lender at time 
t as applying on average to all the Price 
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Indices that a borrower has selected or may 
select in the future 



Reviews will affect t+iIA (as before) and will thus feed 



into t+iRMP via t+^CA 

PI = a Priee-=Inde>e-'" • 
Plj = Price Index j 



tPIj = the level of Price Index j at time t 

Advances comprise: 

a) Positive Advances which are any suiAs lent by 
15 the lender to the borrower that the borrower 

elects to be drawn against (i.e. deducted 
from) the Index Bonus,, less 

b) Negative Advances which are any sums paid by 
the borrower to the lender to increase the 

20 Index Bonus amount that were made as all or 

part of an Ad Hoc Payment (i.e. excluding the 
effect any Regular Mortgage Payments have on 
the Index Bonus amount) 

25 ^PA = a Positive Advance, if any, made by the lender 



r 



to the borrower at time t summed for all Price . 
Indices 

the element of a Positive Advance made at time 
t that is exposed to Price Index J 

• Ad Hoc Payment • amottnt -paid- at - time t - by^the=:^ 
borrower 

;AHRB + jAHNA • " • • . ..... . . ... , . . 

Ad Hoc Repaid Borrowing^ the element of the Ad 
Hoc Payment paid at time t that is allocated 
to a Repaid Borrowing by the borrower ' 

Ad Hoc Negative Advance^ the element of the Ad 
Hoc Payment paid at time t that is allocated 
to a Negative Advance by the borrower siimmed 
for all Price Indices 

the element of an Ad Hoc Negative Advance that 
is exposed to Price Index j 



,PA-AHNA 
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tAHNAi + tAHNAs + ...tAHNAx where tAHNA^ is that 
part of tAHNA that is exposed to Price Index j 

tIAl + tIA2 + +tIAX where ^lAj is that part 

of tIA that is exposed to Price Index j 

tCAi+tCA2+. . . +tCAx where tCA^ is that part.,Qf,tCA 
that is exposed to Price Index j 
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GLOSSARY 

Accrued Inlieresi: 

Accrued Interest is the amount of interest that has 
accrued on an Index Loan since it started and* is based 
upon the Index Loan interest rate and the level of Total 
Borrowings from time to time. . 

Assets (Asset) 

An Asset or Assets can only be created by a payment made 
by^:tiie-borrower of an Index Loan. to the lender, where, such- 
payment is requested by the borrower to create an 
exposure .to the movements in one or more Price Indices 
by the borrower (the Payment creates an allocation to 
Index ) . » 

The value of Assets any time is determined solely by the 
sum of amounts allocated to Index after each such amount 
has had applied the relevant movement or movements in 
value of one or more Price Indices to it after such 
movement or movements have themselves had the appropriate 
Gearing factor applied. Where the term Price Index Value 
is used it refers to the value of Assets. 

For the purposes of describing two possible product 
constructions of an Index Mortgage the terms Index Repaid 
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and Index Bonus are used and, in each case, these are the 
value of Assets • 



4 

Borrowings 

5 The cumulative total of all capital or principal borrowed 

by thej, borrower from the lender to date under any one 

• • Index • Loan is - called Borrowings -with each ..individual 

tranche of Index Loan borrowed called a Borrowing. Note 
that this excludes any repayments of capital - see Repaid 

It) * Borrowings and Total Borrowings-. • - ... 



Gearing . . 

This is the factor that is applied to Price Index 
movements, or set of factors applied to Price Index 
15 movements at specified levels. In the description of two 

possible product constructions of an Index Mortgage the 
Price Index levels are assumed to be after the Gearing 
factor or factors have been applied. 

20 Index 

This is the amount that is to be exposed to future 
movements of one or more Price Indices; such amount is 
created by the making of a Payment but does not 
.necessarily comprise part of the Payment. 

25 
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For the purposes of describing two specific Index 
Mortgage product constructions the terms Index Amount ( in 

relation to Regular Mortgage Payments) and Negative 

■i 

Advance (in relation to Ad Hoc Payments) are used^ in 
each case these terms refer to Index. 

A loan whose repayments made by the borrower to a lender 
can be linked to one or more Price Indices. 

Index Mortgage 

A specific type of Index Loan where the loan is secuj:e4. 
and specifically secured against specific property, land 
or building. Index Repayment Mortgage is the same as 
Index Mortgage. 

Index Repaid and Index Bonus 

The terms Index Repaid and Index Bonus are both the value 
of Assets, but in each case relating to a specific 
product construction' of an Index Mortgage and, in 
particular, a specific construction of both exposure to 
Price Indices and amount of a Regular Mortgage Payment 
that is allocated as Index (and hence exposed to future 
Price Index movements ) . 
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Liabilities (Liability) 

A Liability or Liabilities can only be created by the 
existence of an Index Loan and comprise the amount needed 
at any time in order to repay or redeem the Index Loan. 

The value of Liabilities at any time comprises the 
current Total— Borrowings plus any- Outstanding Int-erest, 
plus any Redemption Penalities. 

f 

Net -AssetrS' . . „ . 

This is the value of Assets less the value of 
Liabilities . 

Net Liabilities 

This is the value of Liabilities less the value of 
Assets • 

Net Position 

This is either Net Assets or Net Liabilities. 
Outstanding Interest 

Outstanding Interest is simply Accrued Interest less Paid 
Interest. 



Paid Interest 
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Paid Interest is the amount of Payments made by the 
borrower to the lender that have been allocated towards 
the payment of interest. it is assumed that Paid 
Interest can never exceed Accrued Interest. 

^Payments 

- These -lare^-ainounts- paid^ to the lende-r- 

under an Index Loan and can either be made on a regular 
basis and/or one off. Regular payments under an Index 
Mortgage- ar'e called I^egular Mortgage Payments and one off 
payments made under an Index Mortgage are called Ad Hoc 
Payments . . - ..... 

Payments must be allocated to a combination of up to 
three elements: Paid Interest, Repaid Borrowing and 
Index . 

Positive Advance 

This is a payment from the lender to the borrower but is 
not a Borrowing, instead the value of Assets is reduced 
by the amount of the payment. The borrower may request 
that such payment is instead allocated as a Repaid 
Borrowing, thus reducing Liabilities. 

Price Index (and Price Indices) 
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An index of prices where such prices are the price of a 
commodity, share or any other type of asset or any index 
of prices, or derivative on, such assets, or a 
combination thereof . More than one Price Index is 
referred to as Price Indices. 

Price -Index- Value- ^ ^ — . - . , ^ . 

The current value of Assets. 

Redemption Penalties 

These are the penalties, if any, that may apply upon any 
JRepaid. JBorxowing^JErom time to time. 

Repaid Borrowings * 
The cumulative total of all capital (or principal) repaid 
to the lender by the borrower to date under any one Index 
Loan is called Repaid Borrowings (with each individual 
repayment called a Repaid Borrowing). 

Note that a borrower may request that the value of Assets 
relating to his Index Loan is reduced by some amount and 
that this amount be applied as a Repaid Borrowing 
although this does not affect the Net Position. 



Review 
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This is a process under which the level of Payments being 
made by the borrower is compared to any Net Position 
^ level objective at some future date, the result of which 

may be to recommend or require a borrower to alter his 
5 planned level of future Payments, or adjust intended 

future Payment dates, or adjust Price ' Index links , 
appltyi-ng-tror-the -current Assets- o-r-ad^nist-- the Price l-ndex— ~ 
links intended to apply to future index allocations, or 
any combination thereof. Although a Review is not a 
•10-— matrdatory -requirement- of -operating an index Loan- ^t -.is . 
difficult to see why in practice a lender would not carry 
them, out . from time- to- time. . 



15 



20 



25 



Review Basis 

This is the set of data and assumptions used in order to 
carry out a Review. Such data and assumptions include 
a future Net Position target level, a date that such 
target level applies at, the current value of Assets, the 
current Total Borrowings, current Outstanding Interest, 
future Redemption Penalties, future Payment amounts, 
their frequency and Index allocations. Gearing and future 
Price Index growth rates. 

Total Borrowings 

Total Borrowings at any time is the cumulative total of 
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all capital (or principal) borrowed by the borrower from 
the lender to date under any one Index Loan less the 
cumulative total of all repayments of capital (or 
principal). This is Borrowings less Repaid Borrowings. 
An example of a standard repayment mortgage is given and 
the term Capital Balance Outq^tanding is used, this is 
--Tot al' ^-^Borrowings . • • ' • ^ .. ^ ... 

Note that a borrower may request that the value of Assets 
relating to his Index Lo-an is reduced by some amount. -and 
that this amount be paid by the lender to the borrower, 
this does affect the Net Positip?!, . t>ut does, not affect^ 
Borrowings or Total Borrowings. 

For the purposes of describing two possible constructions 
of an Index Mortgage the term Positive Advance is used 
and this refers to this case where the borrower requests 
that the value of Assets be reduced and the amount be 
paid by the lender to the borrower. 



CLAIMS : 
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1. A computer system for managing Net Position, Assets 
and Liabilities, the system comprising: * 

an input unit, a memory unit, a display unit and a 

-digital- processing - - ninit,— wherein— said -memory.. • .unit- 
Includes: 

a -l-±abl'iit:y file.-having -a-p-luraMty of storage areas for 
storing the amounts of a plurality of Liabilities in 
response ..to.. user ..input.; . 

a liability interest rate file having a plurality of 
areas for storing in response to user input present and, 
if different, past interest rates applicable to said 
Liabilities ; 

an accrued interest file having a plurality of storage 
areas for storing data relating to the amounts of 
interest accrued on each of said Liabilities; 

a paid interest file having a plurality of storage areas 
for storing data relating to amounts and dates of any 
interest paid in respect of individual ones of said 



Liabilities; 
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a payment file having a plurality of storage areas for 
Storing data relating to payments made that create 
exposure to a Price Index, each payment being related to 
one of said L^Labilities; 



a Price Index file having a plurality of storage areas 
for storing in response to user input data identifying 
atr- least one "Pr^ice Index; • »• • , 

a. Price .Index exposure file having, a. pluaraJLity pf^^tpjr^ag^ 
areas for storing user input data defining the degree of 
exposure of a payment to a selected Price Index; 

a Price Index price file having a plurality of storage 
areas for storing in response to user input the data 
relating to the historic prices of the or each one of 
said Price Indices stored in said Price Index file; 

a Price Index transactions file having a plurality of 
storage areas for storing data relating to the amount of 
transactions that create or reduce exposure to any Price 
Index where such transactions are in respect of a 
particular one of said Liabilities, the date of the 



transaction; and 
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a Review Basis file having a plurality of storage areas 

4 

for storing in response to user input data defining the 
assumptions made with regard to the future performance 
of the or each of said Price Indices; and 
' Whei?eifr"-gm-±d' ' d2g±^T^-pxocerSTSl«g- -unit--^ f irst 

processing means for calculating the total amount of each 
Liability from data stored in said liability file; 

second processor means for calculating accrued interest 
f or- -each - Liability, from data stored, .in.,, said, accrued, 
interest file; 

third processor means for calculating the value of 
transaction linked to a Price Index and associated with 
a Liability in response to data stored in said Price 
Index price file and said Price Index transactions file; 

fourth processor means for calculating for each Liability 
the actual Net Liability from data stored in said 
Liability file said accrued interest file, said paid 
interest file, said payment file and said Price Index 
transaction file; 
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fifth processor means for reading in response to an 
output command entered through said input unit, data 
generated by said fourth processor means; and 

4 

sixth processor means for generating in response to an 
output command a display of the Net Liability situation 
of: a---selected.-I*iaJailityL-aad. .its associated A^ssets-;...:^. n-^-..^ 

4 

2. A system according to claim 1, wherein said fourth 
p3?oc'essor ' means are- adapted, to. .calculate, .for ... any,, 
particular liability from data in said accrued interest 
fii.^/.. .s.aid paid interest file,, said payment file, said 
Price Index file, said Price Index Transaction file and 
tlie Review Basis file, a future Net Liability situation 
for said particular liability on the basis of both the 
actual variations in the Price Index or Price Indices to 
which the payment stored in said payment file, and on the 
basis for the assumption of Price Index behaviour stored 
in said review basis file. 

3. A system according to claim 1 or claim 2, wherein 
said fourth processor means is in response to a control 
program to calculate from the data in the first data base 
the amount of the liability (tIR) deemed to have been 
repaid at a time t from the start of the mortgage by said 
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payments in accordance with the formula 



i i .PI/,Pl]^ {,AHNA^ X ,PIj/,Pl] 



10 



15 



20 



where ilA^, = the amount of a payment made at ' time'' i 
which has been linked to a Price index j; < 
. " element of an Ad Hoc Negative Advance made 

at time i that has been exposed to Price Index j * "" 
i^^j "the price of Price Index j at time i; 

X = the total number of Price Indices; 
and to store tIR in said liability file. 

4. A system according to claim 3, wherein said fourth 
processor means is adapted to calculate 

tIR = 

where iPA, = a positive advance made at time i which is 
exposed to the Price Index j . 

5 . A system according to claim 3 or claim 4 wherein said 
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processor is adapted to calculate regular payments (tRMP) 
due from the borrower potentially sufficient over the 
period (N) of the mortgage to repay the interest due and 
the capital balance, and to calculate for selected 
amounts of selected ones of said regular payments an 
accumulation factor for the selected amount derived from 
^n-:a&s.um®d .growth rat.er.-{^G).^Qf the. Price Index {SX).^. .^^^^ 

6. A system according to claim 5, wherein said processor 
is adapted- to calculate from data comprising tlNT^.. the 
interest rate that applies to the Index Loan^ for period 
t-l..and /t.^ the_geriod N^^ the frequency (FP) of regular 
payments and an Index Amount (tIA) which is the portion 
of the (tRMP) to be exposed to the Price Index (PI) and 
the future growth rate of the Price Index assumed at time 
t, which growth rate is given by (tG) . 

7. A system according to claim 4 or claim 5, wherein the 
form processor means is adapted to calculate in response 
to a control program the Index Amount tlA representing 
the element of tRMP due at time t to be exposed to the 
movement of the Price Index (PI) in accordance with the 
equation 



,^,IA=\.TB- .IRx 
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where = Price Index growth rate during one FP period 
assumed at time t to apply for each such period from t 
to N, and S(N-t) is the accumulation factor. 



8. A system according to claim 7, wherein said processor 
means is adapted to calculate the accumulation factor S^n. 
t)' in-aecordance. with --the- equation . „ 



9... A system, according to any one of claims 3, 4, 5^ or 
6 wherein said processor is adapted to calculate in 
response to a control program the interest cost element 
(tl) of tRMP due at time t in accordance with the 
equation 



4 



{[( U,G)-{NxFF~t) ]-l}/,G 




where 



tTB = Total Borrowings (cumulative) at time t. 



r 
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tB = a Borrowing made at time t by the Lender^ and 

tRB = a Repaid Borrowing made at time t by the Borrower. 

5 10. A system according to any preceding claim^ wherein 

said fourth processor means is adapted to calculate 



.^^ff ^..-^^^.^ .^?.P^®?®|^ts an Ad Hoc Payment allocated to a 



10 



Repaid Borrowing by the borrower, and 



i 



AHNA represents an Ad Hoc Negative Payment allocated to 
a Negative Advance by the borrower, to calculate 

15 where ^INTz = INT2 for all and to solve for the value 

of INT2 that would cause tRAj to equal ^TB - tIR- 

11. A system according to any preceding claim, wherein 



said fourth processor means is adapted to calculate a tG 
potentially different from ^-iG from the history of prices 
of the Price Index stored in said Price Index price file 
and the history of stored interest rates stored in said 
liability interest file. 

•12i- A system -according to claim 10, and -wherein , said 
fourth processor means is adapted to calculate at a 
selected time t during the period N the current value of 
t+iIA and to compare the aictual growth rate of the Price- 
Index with the assumed growth rate (tG) and to compare 
tIR.with the planned value of the same so as to gene^-atie 
data indicating whether or not a change has to be made 
to tG for the subsequent period of the mortgage, and 'to 
recalculate a new value of t+iIA. 

13. A system according to any one of the preceding 
claims, where said fourth processor means is adapted to 
compare tTB plus accumulated unpaid interest to tIR and 
to generate an alert to cause the Index Loan to be 
redeemed when tlH is greater than or equal to tTB plus 
accumulated unpaid interest. 



14. A system according to any one of the preceding 
claims and comprising a Total Liability data base having 
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a plurality of storage areas for storing data 
representing the assets held by a lender for the purpose 
of matching appropriate Price index exposure, and wherein 
including seventh processor meani adapted to sum for all 
Index Loans the current Index Repaid value for the or 
each Price Index. 

15. A computer system according to any preceding claim 
and including at least one remote terminal having a 
central processor, ^ display device, a memory unit and 
a display unit, and wherein said remote terminal has an 
interface circuit adapted to interface with the computer 
system whereby a command entered at the input means of 
said terminal generates selective display on said 
display unit of the Net Position, Assets and Liabilities 
of a borrower. 

16. A method of operating a computer system, the system 
comprising: 

an input unit, a memory unit, a display unit and a 
digital processing unit for management of Net Position, 
Assets and Liabilities of a plurality of borrowers, 
comprising the steps of providing said memory unit with; 
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a liability file having a plurality of storage areas for 
storing the amounts of a plurality of Liabilities .in 
response to user input ; - 

a liability interest rate file having a plurality of 
areas for storing in response t^ user input present and, 
-.if. -different, past . interest ..rates..,applic'able to.s.aid^ 

LiaJailities; 
« 

-an. accrued interest .file. having a plurality of storage, 
areas for storing data relating to the amounts of 
interest accrued on each of said Liabilities; 

a paid interest file having a plurality of storage areas 
for storing data relating to amounts and dates of any 
interest paid in respect of individual ones of said 
Liabilities; 

a payment file having a plurality of storage areas for 
storing data relating to payments made that create 
exposure to a Price Index, each payment being related to 
one of said Liabilities; 

a Price Index file having a plurality of storage areas 
for storing in response to user input data identifying 
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at least one Price Index; 

a Price index exposure file having a plurality of storage 
areas for storilig user input data defining the degree of 
exposure of a payment to a selected Price Index; 

. i?t.vP?i9® Index price f ile_ having a plural of storage 
areas for storing in response to user input the data 
relating to the historic prices of the or each one of 
sa.id Price^ Indices stor:ed in said Price Index file; 

a Price Index transactions file having a plurality of 
storage areas for storing data relating to the amount of 
transactions that create or reduce exposure to any Price 
Index where such transactions are in respect of a 
particular one of said Liabilities, the date of the 
transaction; and 

a Review Basis file having a plurality of storage areas 
for storing in response to user input data defining the 
assumptions made with regard to the future performance 
of the or each of said Price Indices; and 
wherein said digital processing unit comprises first 
processing means for calculating the total amount of each 
Liability from data stored in said liability file; 
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and selectively providing on the display unit a display 
of the Net Position, Assets and Liabilities of a borrower 
-by-crareula^eiTh-g- aeetue-d inteirest ■ f or-each -Liabiiity • f ronr 
data stored in said accrued interest file; 



calculating the value of transaction linked to a Price 
^'^'^^^..^,^^B9^i-^^^<i.yf.±pi^ a Liability in response to data 
stored in said Price Index price file and said Price 
Index transactions file; 

calculating for each Liability the actual Net Liability 
from data stored in said Liability file said accrued 
interest file, said paid interest file, said payment file 
and said Price index transaction file; 

reading in response to an output command entered through 
said input unit, data generated by said fourth processor 
means ; and 



generating in response to an output command a display of 
the Net Liability situation of a selected Liability and 
its associated. Assets. — ■ 

17. A method according to claim 16, including 
calculating for any particular liability from data in 



76 

said accrued interest file^ said paid interest file,, said 
payment file^ said Price Index file^ said Price Index 
Transaction file and the Review Basis file, a future-Net— 
Liability situation for said particular liability on the 
basis of both the actual variations in the Price Index 
or Price Indices to which the payment stored in said 
payment file, and on the basis for the assumption of 
Price Index behaviour stored in said review basis file, 
in response to an input command display the future Net 
Liability situation on said display unit- 

18. A storage medium storing processor implementable 
instructions for controlling a processor to carry out the 
method of either of claims 16 or 17. 

19 • An electrical signal carrying processor 

implementable instructions for controlling a processor 
to carry out the method of either of claims 16 or 17. 
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